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ABSTRACT 
This paper proposes a new ecological index based on phytoplankton (MedPTI) as suggested by the European Directive 

2000/60/CE, Water Framework Directive (WFD). The index is a useful tool to verify the impacts of eutrophication in Mediterranean 
reservoirs belonging to different categories of the WFD. Multiple data sets were employed to develop the MedPTI index. The 
calibration data set included data collected from 30 Sardinian reservoirs in 1994. A list of 44 selected taxa was obtained and used 
for index calculation. A second dataset including 48 averaged annual values from 10 reservoirs was used. Results showed good 
correlation between MedPTI and concentration of total phosphorus, which was the limiting nutrient in these reservoirs. The trophic 
classifications determined using the index agreed with the results from the OECD probabilistic model on the same series of data. 
Finally, the index was included in an international exercise to compare the definition of reference conditions and quality class 
boundaries against indices used in other Mediterranean countries.  
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1. INTRODUCTION 
The Water Framework Directive (WFD, European 

Commission 2000) has set a new standard for water 
quality protection in Europe. The legal action has 
shifted from defining qualitative and quantitative limits 
for pollutant discharge to a requirement that the eco-
logical quality of aquatic ecosystems must be main-
tained or recovered. Furthermore, water quality is not 
defined in relation to abstract standards, but to the pris-
tine, or "reference", conditions of each specific water 
body. The goal is that human impact should only have 
minimal or slight influence on water quality, in high and 
good conditions, respectively. 

The WFD only considers a small number of human 
pressures as representing the most important factors 
affecting lake ecosystems in Europe: eutrophication, 
acidification, toxic pollution, and hydro-morphological 
alteration. To fully apply the concept on which the 
WFD is based, however, a solid comprehension is 
needed of both the ecological processes and the effects 
of human impacts. Obviously, such a thorough under-
standing is not available for all European aquatic eco-
systems. However, annex 5 of the WFD specifies that 
ecological status should be measured through a set of 
Ecological Quality Ratios (EQRs), i.e., the ratio 
between the value of a given biological indicator in the 
study site and the value of the same biological indicator 
in reference conditions. It is obviously questionable 
(e.g., Moss 2008) whether the ecological status can be 
reduced to a number of separate biological indicators; 
good ecological conditions cannot be defined only on 
the basis of the integrity of each community, but must 

take into account ecosystem processes and functions as 
well. According to the WFD, water bodies with condi-
tions classified as moderate to bad should be recovered 
through actions taken towards the waterbody itself as 
well as its watershed. The effectiveness of any recovery 
action should be monitored by testing for improvement 
in water quality. To limit monitoring costs during 
recovery, the WFD states that it is not necessary to 
monitor all biological parameters, only those most sen-
sitive to the pressure(s) acting on each waterbody 
("operative monitoring"). 

When the dominant human pressure is the input of 
nutrients, phytoplankton is the natural choice for opera-
tive monitoring. Phytoplankton reacts directly to nutri-
ent levels through changes in its biomass and composi-
tion (Reynolds et al. 2002), and its growing cycle is 
shorter than that of aquatic macrophytes, allowing faster 
response. However, long-term monitoring and paleo-
limnological studies show that phytoplankton response 
to changing nutrient level is not simple: changes in 
phytoplankton biomass and composition can show dif-
ferent patterns (e.g., Dokulil & Teubner 2006), and 
these changes are generally delayed (Reynolds 2002) 
with respect to the change in nutrients. Biomass usually 
reacts faster than species composition to changes in 
nutrient levels (Sas 1989), but species-specific differ-
ences have also been found (Dokulil & Teubner 2006).  

These considerations underline the necessity of 
identifying simple tools to monitor large scale recovery 
of thousands of lakes in the next years, in order to 
evaluate the effectiveness of the actions taken, using 
both phytoplankton biomass and composition. If chlo-
rophyll-a concentration in the pelagic can be considered 


